an Francisco Bay Delta
Ecosystem Changes & the
- Low Salinity Zone
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SWRCB San Francisco Estuary low-salinity zone workshop




KEY POINTS

(P. Coulston (DFG), SWRCB Workshop I, 9/5/12)

Delta smelt and longfin smelt (LFS) are at risk -




SMELT SPECIES ARE AT RISK:
LISTING ACTIONS SINCE 2006

= January 2010: Delta smelt moved from threatened to
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Current (2006) BP objectives appear insufficiently
protective of LFS population viability

LFS production responds strongly and positively to winter-
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Detrimental Fall Habitat Conditions appear to
Threaten Delta Smelt Viability




Recent History of Fall X2
(Avg. Sept.-Dec. X2)

1970 1980 1990 2000 2010

Adapted from F. Feyrer 9/7/11 testimony during litigation of 2008 BO RPA_
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DS Recruitment in Relation to Fall X2
(Avg. Sept.-Dec. X2)

5 . S

1970 1980 1990 2000 2010




2011 SMELT FLOW RESPONSE

Longfin Indices From 1967-2011
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Some Sources of Useful, “Additional”
Information

gNaage




KEY POINTS

(P. Coulston (DFG), SWRCB Workshop I, 9/5/12)

Delta smelt and longfin smelt (LFS) are at risk -
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What's Next

ptive Management
Why (complex adaptive system)
Adaptive Management model is well vetted

Where we are (conceptually) in this
process

— What we need out of WQCP

Climate Change
— Stages of response
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Complex Systems

Ecological Systems tend
to be Non-linear

Ecosystem State

Conditions

This Non- llneanty can be
pronounced
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Critical Transitions - Hysterisis

Ecosystem
Equilibrium States

Hysteresis occurs when there is a fold

of the “equilibrium line” that results in:
Different “paths” of change
Tipping point characteristics
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Conditions

| of the equilibrium line
~ can lead to irreversible system
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Complex Adaptive Systems

Nonlinear Interactions
« Multiple individual parts undergoing simultaneous nonlinear interactions
» Emergent behavior is more than the sum of the parts

Aggregate Behavior
+ Impact of the system is its aggregate behavior
» Aggregate behavior feeds back to the parts and modifies their behavior

Change
+ Interaction of the parts evolves over time
Parts may face perpetual novelty
 Typically operate far from optimum and far from equilibrium.

Anticipation
' Individual
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Communicate
curent
understanding

-
./

.

Analyze,
synthesize and
evaluate

Desianand
implement
monitoring plan

Selectaction(s)
research pllot or
fullseale) and develop
petlormance
medsies

Design and
imblement
actionls)

Adaptive Management

The Delta Independent Science
Board noted that the Delta Plan
provides:

v'an excellent description
of adaptive management

v Represents an effective
synthesis of the existing
literature

vIs presented in a
manner that is instructive
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Evaluation /
icy

X\ Implementation

i




Scope and Scale of Adaptation to
Climate Change

System transformation

(including paradigm shift)

More substantial adjustments

(change in some aspects of
system without complete
| transformation)

Coping measures

(short term responses to deal with projected
climate impacts and return to status quo)
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* Adaptive Management
Delta is a Complex Adaptive System
Requires Adaptive Management
Adaptive Management Model is well accepted

Delta Ecosystem Management
— “Transformed” by Delta Reform Act & Co-Equal Goals
- Current Processes need to “Re-Frarr
- Need clear objectives to have effective
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SWRCB San Francisco
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Key points
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High adult delta smelt salvage usually
happens when OMR flows are negative
and turbidity is high

Delta Smelt Salvage rate (daily) Dec-Mar 1988-2009

e mEl rate g

W DR e

& Bl salvane

previous 8 dey aversge turbidity

Source: Declaration of Dr. Richard Deriso
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Time scale affects OMR-salvage linkage: a
direction for adaptive management

Time step (days) Starting OMR Turbidity Alternative OMR
(cfs) threshold (NTU)

13
23
25
29

No threshold

Source: USFWS unpublished data
analysis
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Modeling and data agree on driver of larval
delta smelt entrainment

Particle Tracking Model @

Delta Smelt Data _®e
1:1

40

Figure
y the p
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OMR flow drives larval delta smelt
entrainment

o

PO o BU00

Average OMR flow (cfs) March-
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Entrainment can contribute to delta
smelt decline
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Time series of summer-fall Delta
inflow
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Time series of summer-fall exports
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Time series of summer-fall E:l ratios
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Feyrer et al. (2011)

‘= Fall habitat suitability |

Habitat index
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Fig. 2 Plots of the
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Key points
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SWRCB San Francisco Estuary low-salinity zone workshop
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Outline
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Clean Water Act

Water Quality Standards
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New Information

EPA SF Bay Delta Action Plan
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EPA SF Bay Delta Action Plan




New Information

Evaluation & Support for X2
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New Information

3D LSZ Modeling & X2

LSZ =7703 ha
1-2 PSU = 4107 ha

Daily-average Depth-averaged Salinity

L L 20 km
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Location of LSZ

L 20 K

. e

ED_000733_DD_NSF_00020988-00045



=
©
g=
o
o
m
O
@
£

Daily-average Dx

% .

LSZ = 4262 ha
1-2 PSU = 1587 ha
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Salinity [psu]
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LSZ = 9139 ha
1-2 PSU = 2227 ha

o}
1]
g

)

s}

9

)

-

o
i o
il

2.

D
0

)

()]

>

¢
P

i)

0

ED_000733_DD_NSF_00020988-00047



New Information — 3D Modeling

Low Salinity Zone




New Information

LSZ is important year-round
Fall
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Habitat index
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LSZ is important year-round

Longfin Smelt Highest since 2006

b

P
LTty rlTld

68 O Y2 Y4 76 TR B0 B2 84 86 B85 00 92 04 06 08 00 02 04 08 08 10
o
Flgure: 4. Lormglin somell FRUOWT anrwsst aburelanoe valices, 1987-2011.

Highest since 2001

1HHI
11

68 70 72 74 76 78 80 82 84 86 83 90 92 O4 96 98
Yeor

ED_000733_DD_NSF_00020988-00050



Low Salinity Zone in the Fall.
(September-October)

Sep-Oct X2 === Long-term Sep-Oct X2 Median (1955-2011)
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Changes to Bay-Delta Plan
Start with existing recommendations

Table 20. Delta Outflow Summary Criteria

Delta Outflows

Category A

Water Year Criteria

1} Net Delta Outflows: 75% of 14-day average unimpaired flow

Category B

Water Year ‘ by
 JTF M A MJ J Y Criteria

2y Fall X2
a. Wetyears: X2 less than 74 km
{greater than approximately 12,400 cfs)
b, Above normal years: X2 less than 81 km
reater than approximately 7,100 cfs
3} NetDelta Qutflows: 2006 aa@r Delta Pf*’m Delta Outflow
Objectives - applies during critical, dry, and below normal years

Basis for Criteria and Explanation

1) Promote increased abundance and improved productivity (positive population growth)
for longfin smelt and other desirable estuarine species

2} Increase quantity and quality of habitat for delta smelt; fall X2 requirement limited to
above normal and wet years 1o reduce potential conflicts with cold water pool storage,
while promoting variability with respect to fall flows and habitat conditions in above
normal and wet water year types; expected to result in improved conditions for delta
smelt, however, the statistical relationship between fall X2 and abundance is not
strong; note 2) above regarding need for improved understanding conceming the fall
X2 action also applies

3} Fish and wildlife beneficial use protection

"4y Mm“
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itat Elements
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EPA Summary

~ Aquatic life beneficial uses are not adequately protected.




